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SPECIAL flA2AW<3 



1-1, History of Special Hasards ftork st E»2E. • One of the basic 
factors influencing design and construction of the K-2£ plant was the 
consideration of special hazards associated with possible solid cr liquid 

accumulations beyoB safe limits. Id all oests, equipment was so 
designed that, not only its prescribe function would be perforated, but, 
at the same time, the possibility of hasardous accumulations of solid 
or liquid Vt-Z&b would be avoided in so far as possible. The Kellex 
Corporation was guided In Its work on plant design by specif! options 
on permissible Units of eeouwuletlene given, for the cost part, by Hr« 
E. feller and hie associates at Los Alamos. At th$ tin* the plant was 
designed, a max 1 asms 1—28E product concentration of 56 .6 per cent was 
contemplated! all equipment was therefore designed on this basis. !«*• 
Teller obtained his stated values of ataxlKurc permissible accumulations 
free theoretical consideration of factors effecting chain reaetlons in 
fissionable material, and from critical mass ex i crimen- 6 performed under 
conditions more or less relevant tc those involved at £-££• Assuredly 
large, but rather uncertain, safety factors w«re Included in the specif i- , 
eat ions. 

Late In Ibifc, preliminary experiments relerant to th E-tb 
plant wens performs d at X-10 on £5 per oent material, to investigate 
problems of plant safety. These experiments did not give the final 
solutions tc problems encountered under the various conditions eta— 
slderec, primarily because of th< difficulty of realising aotual plart 
conditions with the material and methods available, particularly with 
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regard to density, fluorine ©ontent, an£ hor<o realty, l«c v> the difficulty 
of allowing theoretically for the Ifcrg© difference In dene Hy and Eolt>» 
culur weSfht between the eseesblies fcr which ©rRleality ws,b ©ensured-, 
en£ the eoll<5 deposits to be antteipatoi unrt«r s.etual ©peretinr eondltlona, 
?b© experiments wt rt- restricted because of Halted arsount* of enriched 
Bsssterial 6ve.llt.ble (it) fcSlorraise of uranlur. at tZ per east leotople eoneen- 
tration), antf inadequate tiia» for prepare lien and perforat no .# The re- 
suite of the 2S per eent erlttefcllty teste were need bee* so they were 
the be*t a «sf. leble at the tlm# however, the aoturl oooratlnr conditions 
of the plant were apnrotMshefi to gi-«* wry sfttisfeetery result© in Inter 
sB>efe»jp experlsento or. 80 per cent, 60 per eent, end 85 per eent mi.torft.lc, 

Ttorthy of epeoi&l aentSoc beeauoe of the tsi,1or potent 1*1 
haeerds offered by tho condensation of W 6 , le the wide • lining t ion of 
eold trwppln operations In the plant, which was started In 1940, by 
use of the elteraatiw (surj^ for purge) method ef process p&e recovery, 
Tho nosfc important I tests of plant equipment that eould be considered 
dan -erotic were thus eliminated (^©1, 6, v ar# 4*P)» 

hM the 0»5Sf> eoneentration eta raiser! In the product (Iter. 2), 
tho need Increased for additional Information on Fcrglns of safety and 
factors effecting the v&lues of orlttetl eoeun let ions, A series of 
experiments wus ©on<;ueto£ In X8*r to detereino thr values of critical whb 
wider conditions pertinent to the >'-2£ plant, and to study the effect of 
various factors. The experiment* were undertaken as e jelnt effort of 
the Y-1E, and X»1Q 'rejects, under the dlreetion of Dr» C, K* BoeV 

of £ ince the Clinton Kn-lneer *©rke proup hud net worked provi~ 

ously wit}: erltie&l nasa assemblies, arranrexK»ntc were mdo for the- 



first series of experiments to be performed at Lob Alamos under the 
euperri si or of personnel barley considerable experience is work of this 
kind* Those experiments achieved the following i 

1. Considerable inf oraation w&6 established, pertaining to. 

erltioal cesses under conditions of interest to 
£• Experience wt.e gained by the O&k &ldge group, which 
oould then continue with furthor invest! get ions, as 
necessary, for the safety of the plants at the Clinton 
fcnrlneer f orks* 

The first experiments perform*:* at Los Alamos used 9& per cent material, 
and the later experiments at Oak Ridpe were oenoeraer with critical 
assemblies at SO per cent ant: 6- per cent* All the uranium material was 
fabrioated into oubes for ease in handling, an to facilitate the fonaatlor 
of proper assemblies* In general, the 80 per cent experiments eemirmec 
the earlier theoretleal extrapolations of Dr. Teller and hie eolleerues* 
The 6J per oent experiments were perforate : at S-£6 by properly stao&in*: 
SO per oent cubes with 9b per oent cubes, which were shipped to *>tb 
fro» Los Alamos. 

In the suaooor of 1V4C, an educational progror, en critical mass 
problems was conducted within the plant for both technical an/.: non- 
teehnioal supervisory personnel who needed the in' enaction to pcrforr. 
their work safely. As a prerequisite to raisins; the product purity to 
its present value of 94 per cent, e revier of 8*2E ope rat in; equipment 
am' procedures fros the special hasarus viewpoint wet. made, in July 194 C, 
by a grou; of K-t& personnel under th- direction of Jr. C. £• Keck* The 
following conclusions were reached! 

t 



1* Operation at high purity could be accomplished safely* 
£• Several problems required correction before trie concen- 
tration wac increased* These corrective measures were 
taken* 

In order to review and approve all future proposed equipment 
and procedural changes in Plant II, a body was formed en 2t July 194C, 
known ae the Plant II Special hasards Cesgdttoe* Special Instruments 
were placed in service* Instruments were Installed te detect excessive 
aoeuBulations of BP, which is conducive to ths formation of s critical 
condition In case of condensation of both Org and El • Radiation monitors 
were installed throughout the plant to indieste a condition that has 
beeosse barely critleal* Instructions were Issued to all operation 
personnel concerning preseribad procedures for evacuating, any hazardous 
ares that might develop, and for isolating the area with the aid of 
radiation deteetors* Prior to raising the product purity in t-Zt, the 
eredbury-Pelbeek-F.elth Committee mas a- pointed by the restrict in ineer 
for final reeomaendations on operating the plant at high purity* The 
conclusions of this committee may be summrlsed as fellows t 

1* The plant appeared cafe for high purity production* 
£• Safety tor future operation depends on a rigorous safety 
program of continual review of operations by a special 
hasards group of the operating company, composed of 
competent personnel, including experienced physicists* 
£• fcsteritl balances are important in order to folios. 

possible accumulations of 1-23:.* 
On 1 Wevewber 1046, Kr* C. I.* Rueker, Assistant riant Euperin- 



tendont, outlined the organisation plenneu to cope with special hasards 
In the plant* Essentially, it was proposed to continue the oper&tioc of 
the Special Haierdi Coon.it toe, the Plant XI Sp«ci&l hazards Cosoittec* 
and a kaciation I onltorin* Group, and to secure tha consultant services 
of several prominent physicist* experienced in this field* the Special 
hasards Section of the Oraniui. Control anc" Inspection i eparta nt (Vol# 
£« jHer* tH-S) w&6 activated en E December lfrtC* Its iunotion was to 
devote full tls& to, and coordinate, all critical hasards work at 1-25 
with the •xaoptioe of certain experimental work. 




22-1. Ccrvrcl. «• ThSfi aoctlon presents & flieouMion of the 
u*%nlt» flow to e«? froe the r ioouc diff usion plant fren the tixao of 
Initial operation to £1 Iwcerabor 184r. The following parfefTapho are 
Intended to eorvo ec e fuldc for previous plans ©f orjftratlon* and to 
reflect the xo&^or productivity eh. racteriatioo of the plant. In thie 
oommotion, th*» diacucsio&s are to be supplemented by referent? to the 
eo -reipondinf eurvoo ana table presented In 7 toe f. (imrarmph nuabore 
In thie amotion correspond to pre??' titles in I ten E&» £•) All o on 1 en- 
trot Sons nftssftd ere estpreaaed on the basis of per eent by weight of v~Z5Z 
in the tot. 1 urtnivti natal preaeat. 

S«C « Korml Feed to «>2S an - ' H»"7 Plants* • She uraniuu hsasa- 
fluoride noraaul feed to the paseoua diffusion cascade, procured f rear the 
Darafaatr Chealoi.l Co:ipan^ thrcu^ the Ife-'laon Squur© Are*, of tha kanhettan 
rietriotf hr.e the Uilvajrsi.lly accepted isotopio coaoe .tratien of 0*706 
welrht per eent* Thlc tcIuo, for natun 1 oeeurrinp, urttnittH ores, «t b 
used to oalculate the in >ut to the eaaoade (Iton S)» The qufcntitiec 

of nonobl imterial, (TI*S55 b^alet) fe3 to tho *.*25 and R*£7 plants are 
shown In the preph of Iters Ko* £> ilec© 1* 

2«C* K-FO iRtnrifcl Fed to K-5E and F-?7 Fl«nfce. • Karly In Wit. 
it ni d*>eid»<* by the l»nhattan 1 latriot that the product of the £*50 
Liquid Thernt.1 Dlffuaion rro^ect. everarinr 0*BE per eont U«CSC; f eould 
beat bo utilised by foedtaf it to K~ZL a In September IMS* after the 
mad of the mr, the Pietriet Production Control ^eetiorj authoriaed the 



termination of S*»TO operational alnec c etuc!y o" oroduetivlty calculations 
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prone ret* by the Carbide a»5 Carbon Chenio&ls Corp ore lion shoved that, 

unfler various plane of joint operation of tho £-50 awl r»26 pl&nte, It 

v*o no loriror doBirablo, fro© the point of Tier? of coat eoonory, to ©on- 

tlnu© operation of W O (Book Vl), The. plant w&c shut down, and all of 

the proeose inventory, of average iso topic concentration 0,7(X per cunt, 

and all of the SrfO waste, of tvemrc concentration 0 # «C per cent, mrt 

shlpped to The net fcUorranc (kr) of B«.2CC in tho £-50 la&tcri&l, 

over tbx various concentration r^nsee ae fed to th« K—26 plant, arc 

shown on Pare 2 of Iten So* t. 

8-4. Y-1S Orlde Fcg to F^S end -27 Plan's. » As the Y-XS slee- 

trompnotir separation plant (took Y) received profiuet of increasing 

is o topic eoneent ration fran the gaeecuo d£f ueio . plant, eos». of tho 

Y-12 inventory' ©f lower loo topic concentration me retunasd to 

tfeterl&l, in the fom of oxide, van returne<S to K-2S In three eoneen- 

tration ranpedi Y*D per o«*at, 12 ,S per ennt, end 2S per cent, Sh© 7»C 

per contend the 12«2 per cent oxide received at K-2t: were converted to 

the hexafluoridc, a»5 fe<2 to the plant ae shown in Xtee No* I, Page $♦ 

The 25 per oent ratter ial was returned to K-2i for the urpoee of porfona- 

lni special hesardo experiments at Clinton laboratories, : -10 (Book IV), 

under conditions relevant to the K-25 plant (Its** ho, 1), The u-^eniur. 

van returned frets X-10 to K-2 r for subsequent uraniur. recovery, conversion 

to UF , an' feeding to the K-CC oaeoade, 
c 

2-- r , t-gf laete Fed to K-2f, anc! » -?? r l&at-. - Approval vae given 
by the District to use depleted a&teriul, of approximately 0»66 per oent 
isotonic concentration, ae feed to the cascade of cascades, because it 
lnorebeed production without increase In feed outer 1.1 cost, and it 
provided a etecltpil© of eactc tutorial of approsiissitely the ear* eoneen- 



traticn ec the lU2b«JS«27 mstc. A rreph cheiAnr the K-T mate, as 
0-25T, fed to the K-2&-KV-I7 plant ie aboem in Iters Ko# 6, Page 4. Ho 
depleted netericl wee fed to the oaaoado during the nemth of Dooecibor 
IMC | thl* wae e period for deteri'lninr th* productivity 0? **** K-Cl»*K«»27 
cascade at th* per e«nt product purity level, Baeed en the rc»ulte 
of thle teet period, the declelon ttcc mdP in the latter pert of December 
to operate the faeooua dlffucion plant et per cent product concentration* 

ror Cent P-HSr fr Product am' Tactc • 7h* graph in Iter. So. 
S, Per* E, ehoee the percent*** of C-8Sf. in the product and mite fros. 
the plant. The product cone ent ration increased steadily frees. 1,1 per 
cent to SS per cent as saore eells bee&sc evall&ble for separation. ?he 
purpose of thie incre&oe me to alio* K-CC product to bo fed directly 
to the T»12 Beta traokc, thereby increasing the Jfenhat^an Project overall 
production rate* The product concentration wee a beequently increased 
to epp~ox1mto3y 80 per cent lsotopic concentration, the Kerinsr. eons tin- 
trction that could bo used by V-12, The profluct eonoentmtion ms later 
raised to tht 60 per cent level in order to obtain operating data at hifh 
tor concentration:. , ant* ultimately inereaeed to t>* preeetst isotonic concen- 
tration of 94 per curat, which ie leotopienlly suitable for chipnent to 
Lee Ala-os (Bool- Tin). The top prijduot Of the gaseous diffusion plant 
ie our rent ly chipped to Y»l£ for further ehrrcieel processing only* 

2*7 # teste Frodaegd by Cascade* *• 7ho met* (depleted aateriftl) 
vitlidrewn dorinr original esperato operation of the E»2C cascade, of 
average aaeay 0,60 per O'-nt, tat stored at the site, and is notr belnr 
fed be el to the oaaoade ao dleoueeed above • The mete freaa the easoadc 
of cascades, of epproxiaat* essay 0#40 per oe t, ie belnr stored at th<& 



•ito in et»< 1 Arms* Fj*nr. tem boon »de to a tort* this w.twrie.1 for 
an indefinite period of tlae, A j-nipfc showing the oostc produced d win? 
diffusion plant operation is shown In I ten Ko« t, Ffcf© C« 

PraBluw2Sf Froduoed» - & eu&al&tive curve showlnr the 
XhF.Zl produced owr the various eonoentmtion rangec ie shore; in I to* 
So* 6, Hag© 7» Sinoe the production ©ap&elty of a gaseous diffusion 
plant decreases as the eanoent'-ati.or; of the top product le tnereasod, 
the elopo of the curve of eunul&tive production vs. tlrae would be ex* 
peebed to decrease for higher eonoentmtionB, In actual operations, 
the slope of the eurve hac re»in*d spares imtol;- constant for all 
ranges of eonoentret'on, as a result of the- steadily inereaain- off to kmc/ 
of plant operations* la raieinc the product purity free; one conoe- 
t rat ion to a hi -her level, aost of the plans of operation oalled for a 
period of total reflu: (i.e., no product withdrawal)* These periods 
•how on the curve as intervals of horizontal slope* There wuo only own 
day of tet&l reflux between th* 7 per cent and 10 per cent product coocen- 
tration periods. fteeeuse of the scale used in It«ts Ho* E, Page 7, this 
period cf sero production cannot be seen on the prapK* The period liibvlet* 
25 per eent refers to mterSai withdrawn f ror. the easoadn over the ranc?e 
of conoontrct! one fror VP, throng 8C # S per eent* while 80 per cent nfeterial 
designates a ranrr fror, 8C.S thron.-^ 80 per conL Sinoo the increase 
in concentration one gradual trtm 85 per oent to SO per •ont, « total 
reflux period wui; not neoesstry. kax of the product froa th© gaseous 
diffusion oasoade wto stored and later fed back to the plant during 
various totul reflu-. periods, in order to raise the concentration 
fror- one 1 to tbt next hi$»er 1cm 1, Theoretical e&leul&tiens showed 
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that withdrtwrlnr * pre-detorei»pfl anouat o" TWKSr, and then feeding it 
baofc to tiits oaeoad , decreased the required tlno for aero product with* 
«mwl, The total reflvr- tint* then ns prirwrlly uood to r«dle tribute 
ttte I nventory In the oeeoade so ae to ©bit.in the noooasttry concen- 

tration rr&dient (eee below). The tabulation on tho opposite pare suasa- 
rlsos tho p*st periods of rooycle operation. The ehen-c frors 7 to 10 
per oent product eoncontra* Ion was effected without the aac of recycle 
feed durinr period o* concentration increase, liorwver, the eeeond 
reoyele f ed wus wed shortly thereafter. In order to increase production 
rate and eesoa^o inventory. The 80 per o at Special Easar&s material 
me withdrawn free the oaaoade, shipped to Y*12, converted to ©wide, and 
returned to F.-2C for subsequent uec In critic: 1 ease experiments ae die- 
ousaed In I ten Ste>« 1, 

Mi, D-28S Ccnoontretlcn Oredlcnt in tftc Bnrlehtnr Caooado, • In 
drawing the gradient for fie lk£5>£-S7 conbined enriehlnc eascadee in Iter 
lib, 6# Jfcge fc, the vertical ectle was chosen, on the bag la of the sepa- 
ration theory, to sti-alEJiten the ourvec error the T/holf ranpt of eoneei*- 
tratione eovured. Any enriehinc eaaoad. at aero product rat©, or a 
oaeceule tapered ideally for a specific rodoot rate, proTidlnr, that 
•uoh plants operate at eonetant barrier conditions throughout, would 
be represented by a straight line on this graph* the elope of the line 
would be a aoesure of the barrier parforaanoe aw!! equipraent alee, and 
the height would be a neacure of the tons' at.1 conoentrationo. On tho 
basis of theoretioal oaloulntiom., and in order to obtain waxUt * pro* 
duction, the K»2G cascade feed point war lowered, when v per oent pro- 
duction wuc bejru:;, thereby inerefcoinr the site of the enriching oaeoadt • 

I 



Tble la ihown on the praph throng the usn of a different hori*cmttl 
•cale for the 0E per ©ent ourve, 

f.»10. fimo&flo Inventory, «* During the »r yetr of 1845, the «*s» 
cede Inventory vjwj inerecaed f ron one* concentration to the next higher 
concentration to produce U-C3T> in appreciable quantities for ahlpoent 
to the T»12 eleetrojafcpnotic separation plant. Operation of K-2G under 
cptinun conditio ic was ne»T?r re&ohed during this period, the primry 
ob>wtivo w&e the eoKblnod production of the K-2E, end Y*12 plants, 

end operation under ©ptisus conditions had to be eaorif ioed to awet 
thin requlrenant, Ae rfcterl&l, other then nor;it.l, boocne available, it 
wee fed to toe eeseade to ino rosier either product concentration, production 
r*U> t or eeeo&de Inventory, In 1940, et SO per cent end 60 per eent 
production, the plants operated et opticus Inventory requl resents. &t 
the present product concentration of apprex'mtely M per eont, the 
tottl U-2ST Inventory for the entire oaaeadc under optlmi: 

eonditions would be 6G0 kilogram. Up to Z 1 Deeeaber IMS* the ©ptteus 
Inventory for 64 per cent has not yet been eeounulated, Hhen th^ wlue 
or CCO k£ for the preaent I^lMi*§7 cascade ic reuehod, the pro- 

duction at the current product concentration will be et a wrjeijauft. The 
optbnur: inventory reqjulrenont increases rapidly with product concen- 

tration, fclthoutfi the total urenluc inventory deortasec (aince lower process 
p race urea ere required)* However, production rate at a fixed product 
©onoentretlon does not wry very rapidly with the inventory, when 

the inventory la near optlnun« Trior to 11 June 1940, a Method for eel- 
cult.ti.yr the eaaoadr Inventory w a not esteblis;setif It was not until 
thr plant me predxteinr water ial at 7 per eent concentration that a 
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suitable inventory calculation was jwforwed. ^ 

ShipwontBi « The table presented in I tar: Ho, E, Inge 10 ff, coaparec 
the product ehipasmt coBcaitBwnt, as approved by the District Engineer, 
trith actual tMpneBta tc TatS of onrlehed uranlw he»f luoride. 2t will 
be Cbsorvet! that soon of thr earlier propose plane were not rifely 
fixe" ae to rttoc or concentrations. This ic a reflection of the efforts 
WMto during the early periods of operation to obtain aaxirauti production 
or fror. the oonbinoi oper-tion of clants whose deration bnC n«wr 

previously been tasted, aw! which, therefore, wore <*oinr throu;* ft period 
of rapid development, the continuous increase in fcnowlodse of operation, 
toother with the construction of additional operating facilities, re- 
quired that nany of the place bs ©hanged before they wore oesapletely 
carried out. (It s*y bo noted here that the production plan* bsv* been 
desirnated by consecutive nuKbere solely fo- tabulation an* reference 
purposes. The plans, as approved by the Die trie t Engineer, were never 
re f err i to by any particular plan nuober.) 

Colonel E, C« Kieholo, District Knrineer, in a letter dated 
10 Ifcrol 104r> to Dr. G« T. Felbeek, Vice-! resident of the Carbide and 
Carbon Cheadoals Corporation, suwsirisetf the results of a neetinf held ' 
on «P February 19€C, to diseuss ectablrw^ operations in vol Tin- the K-8C, 
&*Z0 t end Y-l? plants, lbs u»etin£ woe attended by representatives of 
Carbide, Keilox Corporation, Tennessee i&atsaan Corporation (operator of 
the plant), and respective operations off leers. The following is 
abctraoted fro* this letter to establish tV«* priiaary objootjve of coabinofl 
operations, as set down by the District Bnrineer. Thio nsotlnr planned 



tte oourse of feetion for nary of too ©perstinr plans wJiich were to 
follow 

pointed out in the jBoetlug referred to above* it Is 
eeeentisl to obtain the naarissirt cumulative final product torourh 
e combination of K«*SE t fi-50, one Y»12 plants* 

"Pursusnt to uaderetar-<-ii*c retched at such booUs.: the 
present prine objective of the K*2E plant ic to produce 1»1£.' 
notorial and ta&teri&l for use or feed tc the Y*>12 plant* 
nepreeent*tiT»fc froea &•£(> stated that re.tcrin.1 free fc-SO, both 
prod v»t and waste* wort? suitable for *»« as feci to the K-CC 
plant* Itmever, certain studies Is title connection rmst be 
padr to determine purlf leetSon noeeaee.ry before Introducing 
such kc to rial to the li«2C plant ••• 

"lie sard less of the method of operation to be used (for 
E*2C) It wa. too consensus tbtt the n&xbsuti aaouat of 1.1 * 
■ateri^l should be produced until the output from the lower 
esses wore required to obtcici earliest poo 6 'bio produetio: 
dates for the 20f naterisl. (bee Plan I* approwd 10 tferel 
1945.) 

"Production or the 20 • material should begin at the 
earliest possible date* Initial requirements of mterlal 
at this concentration will be eeoewherc in the n.npn of 100 
to 200 kilo.-grat* of uraniuo* Tho Y*12 plant would be capable 
of o one tea In;- the initial requirements of this eaierlul at the 
pax in vet. rate of production by K«»2G* An eoourabe determination 
of initial rcquirencntt as well as subsequent dally roquire- 
tients will bP Subnltted to your o fioo prior to production at 
thle eeneertt ration 

n I moult llkt to eaphasine that toe greatest incret.e<!: In 
final product ion will bo realised throu.-h eeablaetSon of the 

and Y*1E plants, when £0T feed notorial can be sad© avail- 
able for charge directly to the IT-IS Beta plant* 

"PlMJt operations conditions, both in end K«2t, mmt 
be exfcrined and detailed ealeulatiorx sort be »de at sue! time 
that 10 or higher production can be anticipated* The feast* 
blllty of us in, 10 , 20 V or sons Interned in tc ooneentrstion 
saterial ao feed to the t-12 Bote plant o n then be deteminoa. 
It is understood, however, that it is desirable to completely 
utilise ail Y-l£ Bete, capacity at the earliest possible dfctc*" 

Chanfjso in production soheneti to produo interned liite eonoo^- 

tretion materiel were authorised when the plans showed an Increase In 



tlio District's overall product rate* 1Mb Is note*! In a lotter to Dr. 

Faltocl: frac Colonel Uiehols detefl 12 H&y 1945 1 

*M*f»rcnoe le oad© to trv letter of 10 torch In which the 
ineedlate objective of the R*8G plant wee stated to bo the pro* 
Auction of Ul- and 28 taateritil for use as feed to the Y«12 
plant* The letter pointed out also that the feasibility of 
uain- eooo intermediate concentration sc. tar it 1 as food to the 
T«42 Bete plant would be investigated as data on aotunl pi nt 
operations at K-2f. and T»12 beeone available ••• 



"A production study rn.de on the teals of the above schedule 
(Plan 11, approved It my 1945) indicates that it is the isost 
favorable schedule to date 

"studies will eontinue as further data on aetual performnoe 
of the R««20 and Y»12 plantc arc eolleeted* Scheiseo other than 
the above will bo authorised when they ean be shown to be nore 
favorable toward neeHnr our objeot!*os* n 



The aclasis i-laoed en rapid a ipasnts of enrieh d nateri&l 

to T-12 in the early starts of operation is noted in letter to I>r. 

rCioooi; rrott coionoi monois i*u>o « «fune *y*wi 

* Isotonic analysis will be taade by fc-CD and such infor- 
natlon will be furnished T-12, but •hlnawnts will not be de- 
layed pending results of eueh assays* 

"In this connection, I wish to emphasise that there nuet 
be no delay on the part of K«8S In trans rerr inf. this Enteric 1 
to T-12 laned lately upon withdrawal free* the plant*" 

In the ihlanent of W c of inoreasinr isotopie eonoentration to 
Y-12, eertein plans of orwrction called for the return of Y*»12 Bate in- 
ventory » tertel when it wae replaced tith soot? hirher isotopie oonoen* 
trot ion taatorlal frcsa K-8C (Plana III. approved £9 June 194,1, and IV, 
aTJproved 24 July 1M«)« The proposed schedule for the return of oxide 
vaterial durinr Plan XII wan as follows! 

1* That Y-1P return the 7 per oent Dote inventor n&terlal 
ac it is replaooC by G per eeat E*2£ ahipaents, and that 
the returnin* rate b<» 8D per sent of the ehlp*»nt rate 



I 



E 



of 9 per cent food. 76 per cent of the difference be* 
tweon 60 per oent end 100 per cent of tfo© dally rat*? 
would be shipped by 84 August 1&4E, ear' 26 per oent of 
that difference would renaln at Y»12. The flret return 
outer lal in the fore of «•« ©r&nrc oxide, Xg, me to be 
received by K-25 not later than five days after initial 
delivery of B per oent mteri&l to I«»12» fend would ht-ve 
a uraniue content not less than 80 per oent. This tuiao 
requlrenont applied for the period during whieh © ier 
oent neterial wcu; be in- re laeed by l£ per cent tutorial, 
fhat be prsp^rvt to eosapiete the convert' ior. of e.11 
return aaterial not lt-ter than 6 August* 
Zm At all tlnee durinn. the critical period, through 81 July, 
L'<-2E can puarantee uninterrupted deliver lee of iui table 
saterial to Y-12, 
Ae wore inforafttion etc obtained on the 1-26 and Y-l" operations, 
the proposed eohedule for the return of oxide f ror. T-12 «s edified frees 
the previous plLn, and approve:! ae one of the requirements for Flan 77* 
The tttt*~ial to bo returned fror. Y-12 fell within the folio- inf conditions* 
1, He turn of epproxlmtely IC0-180 teg of orar.lt* at apprcotl- 
siktely 7.0 per cent purity In the fore of 0^ or «** 
a nixturc thereof, at a purity of not lose than 91 per 
oent uraniaa oxides, not noro th&n U.P 2 per oent nitrate 
radical, and ht-vinr a noicture content as lew as poeeibl , 
and a donsity ae hlrh ao possible. This e&e to be returned 
at a rate of not lose t!<xn lr kr of uranlun per de.y with 
the final ehlpsaenfc by £ August 134 

10 



2. Return of * v rex lxe.be ly 160 kf of uranium at appro* imtely 
10,5 per cent, neetlng the above ehc::ical specifications, 
This mterial wue to be ratunvd &t a tsinisass rat« of 4 kg 
per day, bcrlnainr not isor© than throe days after delivery 
to Y-12 of the flrot SI por eant n to rial. 

E. fitert delivery t© K*2F> of Alpha production at a rat© of 5 
kg of ureniur, per dey at approximately 11 per oent purity 
mo tine the above ©heraioel eteoifie .t lotus not later then two 
days after delivers' to Y-12 of first aoount or 21 per oent 
aate rial* 

With respect to pereweph S above, it «t&© fait that If the Y-12 
Alpha I plant n*s producing material or purity greater than 20 per cent at 
the tlw Y-12 be pen to recolvc 20 por o«nt raterial fron K-2E, it would he 
dee treble to keep this product at Y-18 for processing through the Bete 
tracks directly, rurthoracrs, it me believed poa Bible that, with Modified 
operation, the Alpha XI product could bo raiee£ to 20 per c-nt purity by 
24 July 196&. In this, ease, it would also be advisable to retain the 
Alpha II product for us> directly in the Y-12 Beta plant. 

The following table show the different mares of exiies roooivet! 
free: Y-l£j t>* 25 per ©cut oxide «ae used in the orHionl smos erpuriramtc 
at 35*10, and the 50 per e<*nt taaterial w. e used in erltlcfclity experitxmte 
at K-2f, (Iter j So. 1). 

Average 

Datoc Reoclvofl fret: Y-l° I g Uranlur. Concentration 

First Oxide ID Jul}* IMC - Z August iDiC IS 4. 80 7«D 
oeeon£ Oxide 11 August I9it - S Juno IMC 2&2.S0 12. 
Third Oxide 4 October l»3f> - U October 184E 41.W 2S. 
Fourth Oxldr IS Ware}. 104C - 20 Ifey 104C 170,72 SO* 
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The 7,8 per cent, 12*9 pur osut, and 83 per ©ent notorial me 
fed to the K*£E oasoedt, as shown In I tor. Ho, B f Paf* 50 P« r c0nt 

oxido **s shipped to Y-12 as 0F C for feed to the T-12 Beta tranke ee 
disouised below* Although the 13*5 per oont or id© mtoricl we shipped 
through S Juno 194G, the m jo:* pert of the oxide ras shipped durinc 
Aum»t, Soptorahor, an*. October l9*n. 

It trill be noted that the previous disouesion *** been een- 
oerne* with mxlsn*: production of free the oonblned operation of 

1-25 and Y-12, prior to end tersediately followtrjr the aropnlnr of the 

r 

first atonic bosnb on C August 1WC, Tho reaeininr plans an-! dieeuBBiens 
are eonceraed with subsequent peacp-tise operation of the eoobinefi plants. 

In early 1B4C, appro vul me received frat: the Die trie 
to withdrew material of 80 per sent isotopic concentration for special 
h»«ardi erit oality axperiaeats whleh were tt be porf oraed at 
(?lan VI, approved 11 Februuy IMC). *hli required that product of 
two different concentrations be withdrawn. One produot at 20.0 per 
mis to br withdrawn ae a aide Btrean at a ret* of ».S kg of wre-nlts* per 
day, and shipped to Y-ir. as feed to the Beta tracks. The other product, 
at 80 per eent, fron th* top of the cascade, an to be withdrawn at a 
rate of 1.0 k£ of umnittn per da/, sMsped to ts&ft for conversion to *-n 
eslde, and later returned to r*2C. In Plan VI, Kevislen V3 # approved It 
April IMC, it mo decided that the aid© wlthdreml of 28 per cent would 
be discontinued, and that the entire production of the K«Cf plant would 
be at SO per oast ooneentration. This en tiro output of S*-EC me shipped 
to T-12, and that aaeunt which war. above tho dally feed requlreiaent of 
the Betu treohfl at tc be returned to R-€. p ac ths oxide for the 50 per 



in 



oent critic:. llty ex->erinentfi» The ontlro T.»2t> production wt,. to bo 
shipped to Y-12 until approximtely 170 kg of uraniun at 80 per cent 
had been return^ fron Y-12 As shor.i in the table on irnre 11, After 
the E>2E Special lis sards Materiel hafi been accumulated, Plan VII »s 
approved by the Dlstriet Ivnrin«sr on 27 l*y IDiC, to supply *»12 with 
approxinetcly 10,? Iff of uraniun at 80 per eent of fees! material as 
r&ke-up requireeentc for the Y»12 Bete. traefcs# the reaainin;; portion e 
of the K»2S production, approxinatriy l # f! kr or nraaiuE, me to bo stored 
at as CF f , ponfilnr decisions to raise the isotoplc concentration 
at F*25 above SO por e nt« Beeutne of the f-rsat economic sienifieanec 
involved in ©?e ratine at hlrher coaoeafcriitlons, ev rythinn possible wo 
done to oooplt te the plan for producing 60 por oent aaterial at tho 
curliest possible date* As a result of experience f&iaed owing los? 
pressure operation, after the first plan (Plan VIII, approve 7 June 
1946) for 60 per oent o oration was dlaeusssg, it baa been fouafl that 
pressures closer to optiKtas eould bo adopted* This neant that a lover 
IWSf inventory would be required for producing 60 per eon' notarial, 
and fcocordincly would deerea&e the etookp'le and the tine row* Sped to 
start production at 60 per e nt concentration. The excellent perforsmnoe 
of th* cascade for the atonth of June, tsepether with the reduction in 
Ctootr->ile requirement, sado it possible to revise the s*e#s in the 
sehedulc so thst the completion dato of the pi. n would be on or before 
6 August I64f (Plan Fill, frevisler; 1, approved 1C July 186S)* 

Since the electron*, pwtie plant was unable to handle uireniucs 
mteri^l of an lootopSe concentration ereater then 89 per cent, f ' ex.e 
required that !!-5~ blend aorsfcl watcrftii with 'he 60 per cant SRteri&l 

IS 

U^IJJH O T~> t~> rim 



to produec UTp ef 50 per eent concentration* All 60 per eent production 
abow the dc'ly connltewnt te Y-12 me etored at E»26 ec BF g to be usee „ 
!r the futu-e plans fer raisin?: t v e isotonic concentration te PC per 
eent* The feed vaterlal at en Isotonic ccnoentrt tien ef 0.00 per eent 
war the T~12 Alpha inventory materiel p whieV, me converted! tc UT^ at en 
efft.ree site. 

After sufficient data m& aeeuaulfcted tc establish the produc- 
tivity ef the *«2f>«>-27 cascade *t hlrher concentrations, the District 
Errlneer approved the pUn for InereeBlnr the concentration to per 
eent (**lan IX, approved lg October 1046). Effective* 8 Peoersbrr 1940, it 
wa? necessary that T-1P be supplied with their dally requlreaent ef 50 
per eent mterlel. To avoid withdrawing iMe streac wateritl «t 80 per 
eent, and therety disrupting, the test serformn»e at per eent, it be- 
came necessary to eonvsrt the 50 per eent spec ial hazards mterial to 
ttJV at K-2f>, and to sjfiip this to T-12 fer feed to the Bete tracks. 
During the total reflur perioc' , which started 6 hovaiaber it vac 

diseevsred that because of the presenee of an increased anount of U-S34, 
apnroxinately r. per eent, at the top of the e&soade, the plant mo ex- 
periencing difficulty in raising; the concentration of U-2-3E to 81 per 
oent, and «ao requiring a lonrer period of total reflux. It then beoane 
apparent that the B-2S4 eontent at the ten of the eaaeade would hav? tc 
be reduced in order to reach a U-2SC eoneentretlon of 96 per eent within 
a reasonable perioc* Te do this, it me decided to withdraw top product 
at a definite rate rep*rdlex« of the effect on the IJ.2S6 concentration. 
It m predicted that the top concentration would fall approximately 
1 nor eent, but would frad tally rise ac the eoneentratlo:. decrcfeaed 



This situation »&de it necessary to extend the lietltod amount of special 
hatardi raterial shipped to Y-12 ever a lonrcr period of tire©. ('Ian I*, 
Revisions I # IX, III, ftnd IV.) 

Sixro the oxid& and recycle feeds have been tabulated a bore, 
they are not included ia the table or f-are 10 of Iter t. 

In an early plar. of operation (Plan II, approved 18 t*y 1&4T) 
no mention w&c sade of etockpilinc any of the production «&terial for 
Inoreasin'- concentration free I nor oent to 7 per ee rt., and therefore 
It »e not shown in the approved plan, However, the csount of recycle 
feed witMrawn is noted In the table of Iter: Ho* £, Par* 6. In later 
plane (Plan II, TJerislor. II, IS dune 1966, and Plan I?, 24 July 194E) 
a schedule wtt approved for the ufcoekpillnr of arterial tc be used In 
snbsequent plans of ©iteration, but, because of the Method of keeping 
inventories in the early period of operation, no separate records were 
kept of the ctockpile, i.e., all the wteriel withdrawn frvR the cascade 
use kept in one storage aeeount. Hie Y-12 water itl was shipped fror thie 
account, and the reminder was onsldered stockpile. Therefore, It was 
necessary to report the withdrawal period ae the entire period of operation 
at 7 per oent and 10 er oent (see table in Iter. So* £, rap® E)# 

The various approvw? feed rater are a hewn in the tahle only 
on the d*tee thoy beotrar offeetive. The feed rater in each oase continue 
until a change in date is noted in the table. 

Further disoussion of the correlation and coordination of K-fif> 
and Y«12 production sotisdules is contained in Top Secret Supplement !io# 1, 



S-l. toe-site, Hnlanco. - the following table ahowa the final 
raterlal b&lanoe en uranium f roc th« befrlnain^ of operations through 
SI Poeenber 104G« The esoollent apreeaent between the input wad output 

Xt. yuTVly OO2u0 SXXOnX&lf ElnO" WC rrOawBX. eOnUracy vr*T can DC c mine. 

for certain of the quentjtiee enl emlyeoc is plus or ninue £ per cent 
or. the overt 21 tmlauoa* 



Receipts »9G # 549 # 62 



Shlpsaests 81 t 226#3£ 

Product in Stomp* C#4G 

Stores as Fsedt 

Enriehe^ 2.710.C1 
lioraal 57 # 704#2< 
Depleted 88S,836.S0 

Jo r-rooese ie f 907#S[ 

laboratories anc" 
rewlopoeiit l,70C«lf 

} eorery Opomticme I9&*0i 

Y»sto fine Scrap 10 # 4:2,8D 



Total Input 
on 



eac,S49.r^ Total output oei,o:;i.Gl 

«» The followin;- table fives the final 
fror the be^lminc operations 
through SI t>eoe»ber 194C# again, the agfoenest 'between input and 
output ie coincidental, v 



1»o» 8 



Input 



Output 



7,lE7.«0 



7.187.4& 



Chlpaente X. 540*28 
Product in storai*© fc«S0 
stored as Feedt 

Lnriobed 

Eonafcl 

Depl#t*c 4*44&«44 

In J rooesr- 611*90 
Laboratory and 

Development 14,94 
Recovery Operationc 5.CC 

tauite and Benr< 7«*04 

Known Loss 1»S0 

Total Otit nit 7,04£,27 



5*2. Consumption* - Sa unknown less f igurc (difference between 

input anfi output) Includes tho "consumption " of process rater itl., which 

lo defined as tlw continuous depositing of uraniuc scterla! on «»11 ourft.ee a 

in tho process arm exposed to rrooese p*c. the anount deposited on anj? 

unit araa is a-mlls approximately 18.SO0.OO0 equaro foot of surfaoe area 

are e -posed to W * The confl nation of process material fro the btgtanloc 
C 



of operations throuf* 51 Deooaber IMC has been eatloated at E.4BG kilorraec 
of uraniu or 147 kilo/roue of Urenlu»-23U Althoutf* these firureo ohaok 
closely with tho unknown lonser. of 6,837,72 kllo-rasse of uraaiun and 
Kr.CC kilojrftEC of Oreniirj-23;, It ahoulC be noted that t3*oc ©onsunption 
date, are baeod upon extrapolations and assixaptlonoj precision is plus or 
»inun 40 per cent. Iho problec of aeeurate do nomination of plant com- 
auction is being attacked actlvel; 1 by the Conowr>tl©n Beotion of the 
Uranium Control and Inspection Iiepartoent (Vol. t>. lor, 9-r). 



c - 
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Unit coat of rrede-t it Per Can' Isotonic Conocatratlon. - 
Since the Carbide and Carbon Cherdeala Corporation ninthly ©peratinn coot 
fluetwtcc over a wide mace (Vol, £, Jar. 11-2), and production of BC 
per o*ni satorial hec been carried out durin- the «onth of Deoeabor 
only, unit coal has been calculated en the basic ef an estimtod Rcntiily 
eoet for th© «lx-oonth period frota 1 January l«i7 through 80 June 1947. 
An avtmco fipure ef 15.301,07© per tenth, or C10C,«22 per day is eetiaeted 
in a TDp Beeret rwport dated 81 Deo-nber 194 C, aubjeet •Produotior. Coat 
Data, and P-49% froti Lt. Colonel S. «» Cook to Wr» U« J. miliass, 
ThU figure includes the root of norml food, eodod eTveaioalo, Ooveraaont 
furnished eatcrial (heliui:, telephone, railroad » flovernner.t bille of lading, 
Govinssnt purohased saterial, ovarxraant transfers, nitrogen, and 
eleetrioal power) and direct eoetc ef the operation contractor. It dose 
not include indirect costs (such aa operation of ths Towns it©, or Cover - 
nsnt overhead), capital coat amortisation, or Interest on land. Appro*!- 
eately £.f.O kllornuas of B-25C at ©£ per cent eoneantratior. mere produced 
par day durinc tho noath of I>eoanbor (itsen I, 7)* Therefore, the 

oporatlnr eost ef prortuoinr tJ»28r at an isotopic concentration of 64 per 
oent io estimated at approxieatelr 0*5,809 per kilorra • 
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NOTE: THIS PARTIALLY DEPLETED MATEr7aL"WAS WITI 

WASTE FROM K-25 BEFORE COMBINED OPERATIONS . 
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NUMBER OF STAGE ABOVE FEED POINT 



CASCADE INVENTORY 




?-.odoctici flaj r»ii stakt 

PAIS OF APPSOf AL 



10 imrth 1348 



II 

12 Sky 1948 



1 April 
18 May 



18 Jay 

10 JUZM 

18 Juna 

8 August 
30 August 



A3® £20) 



17 Sty 
Until 30,000 
kg Draslua 
is produesd 



S3 URAIIUM io as 
FffODUCtD FS8 CAT 



280 



COSCSI 

ysioht 



i, 

1 



3 JttBB 


So shi parent 




18 June 


27.0 


7, 


A &nguat 


3.7 


7 rim 


29 Aaguat 


3,7 


14 rim 


31 Deeeafear 


3.7 


20 ris 



II (Sn. I) 
4 June 1948 



IX (Bar. II) 
28 Juaa 1948 



HI 

29 Jua* 1948 



10 Jua* 

ata 7-12 
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23 Jobs 
84 Jua* 



1 July 



28 Jua* 

3 July 
28 July 
13 August 

4 5aptaaaar 



Cat* T-12 re- 
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M data 
ipaolfiad 



30 Juan 
30 Juas 



31 July 



2 July 
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12 Aug* at 
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JULY 30SSUL FEED 
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■AH.T ySKO 3A» 

19 gijumw - ^sipst pgi any 

9 -tmy thru 14 s«y 
113. J 0.35 



109». s 



1.19 



#4.30 



8 Jam thru 22 Jum 
1303.3 0.83 



.388 



1.33 



308.3 



389.1 
1318.0 



29 Juu> thru 30 Jam 
138.88 



1 July thru 9 July 
148.23 0.38 



PRODTCII01 TLkh 
DATE OF 



If 

14 July 1946 



IV (ROT. I) 

It October 1846 

IV (ier. IX) 

IB MfMbtr 1945 



DAffc START 

tO Ally 

S August 

10 August 
16 Auguit 
26 euptenfeer 



It October 
1 December 

IS Boreuber 
1 La eea.be r 



KG B1AI1VK TO R: 
FEE CAT 



t August 
9 August 



total produoed 
stored at 1-26 1/ 
S.T 



t4 AufiUlt 10 
t4 September 10 
Mo oat* specified 6 



1 Deeeaber T 

So date specified 6.6 

SO Soveafeer ?.0 

If January 6.8 



COSJCSHaAl] 



t! 



Sot less 
11 

let less 
11 

' £3 

m 

Sot less 

n 



Else to 2£> 

is-ta 



19-41 
14-16 



IV (HOT* III) 

18 January 1946 



16 January 1946 



VI 

11 February 1946 



VI I) 
6 March 1946 



16 



£4 January 
6 February 

IS February 
4 



go date spesified 6.6 



VI (acT. II) 
11 Harsh 1946 



6 February 
6 February 
10 February 



16 



1 March 

11 Hay 

S Juse 

1 September 

19 March 



6 February 
11 February 
4 March 



7 February 
9 February 

16 March 

8 May 



8 March 
10 May 

4 Jubc 
81 August 
81 October 



10 May 



8.6 

Mo ahipnentc 

6.6 
8.6 

So shipeBBts 
6 

(9.2 
(1.6 

(9.2 

(i.B - 1.6 

11.6 
(8.2 
(1.6 

9.8 

i.f 

9.1 

(10.2 
( 1.6 



Else to 81 

8* 

84.1 
84.6 rise 



80 
(IP 
(80 

(8 

(80 

26.6 

(16.6 
(80.0 
80 rise t 
12 rise t 
84.6 rise 

(li.i 




OOSCSSTSATIOM 



Bot 1«M 
11 

lot leaa them 
11 
21 
28 

Hot tttani 
23 

Riae to 25-26 
25-26 

29-31 
24-26 



KO U-2S5 TO BR 

PRODUCED PEE DAT 



DAILY SOSMAL PMD 
HATE - 19 UHA9IUS 



Sot leaa thani 
0.407 
2.1 
2.3 
1.58 



1.35 - 1.82 
2.15 - 2.21 

2.03 - 2.17 

2.04 - 2.21 



Start 1 Septenber 
1533 



Start 24 Octobor 
1300 



MISCALL 

FAIL! TEED BATS 

ko urahium - mtimt pes cntt 



4 Septs»b*»r: Distrlat 
authorized standby of 
S-50. All uranl'jra 
■hipped to X-25. * 



1 
1 



24-28 2.04 - 2.21 1 

Rise to 31 Rite to 2.64 2 

34.5 2.93 

34.5 riae to 37.0 2.93 rise to 3.15 

30 2.4 2/ 

(28 (2.58 " 

(30 (0.45 2/ 1 

(28 (2.58 

(30 ( 0.45 - 0.48 2/ 

26.3 5.11 

(28.9 (2.47 

(30.0 (0.450 2/ 

30 rise to 32 2.76 riae to 2.94 

32 rlsa to 34.5 2.34 rise to 3.17 

34.5 rise to 35 3.17 rise to 3.23 

(28.3 ( 2.72 Start 19 Sarehi 1: 

(30.0 (0.45 2/ 500 0.55 



11 



u-3 



ACTWL SHIFB51T3 TO Y-12 



per cm 



DATS START 

20 July 
5 August 

24 August 



CATS khd 



AYSBAOS 10 01ASI5M COICBlTSATIOir s, 
SBIPPBD PER DAT fiSISHT PS3 CENT 



4 .August Ko shlpsents 
23 August 10. a 



11 October 



12.S3 



22.74 
23.30 



ATEgASS 16 0-231 
SKIPPED PfB DAT 



2.39 
2.32 



12 October 14 ^ov»mber 



15 Sovemb«r 30 Eovesbcr 
1 0« o e aba r 15 January 



7.77 



7.32 

8.23 



2S.S1 
29.78 



1.99 



2.13 
2.32 



16 January 23 January 



24 January 



6 February 



7.61 



7.09 



27.36 
28.07 



2.12 

1.3$ 



7 February 
3 February 
9 February 
10 February 



3 March 



So shipsseat 
5.10 

So shipment 
(9.3 
(1.34 



30.23 

(27.10 

(30.00 



1.54 2/ 

(2.52 
(0.402 2/ 



4 Bar eh 



18 March 



(9.28 
(2.62 



(27.00 
(30.08 



(2.51 

( .785 2/ 



19 March 29 March (11.0 (27.00 (2.37 

( 1.45 (29.93 (0.434 2/ 



urn 3juk« avsraci xo a-23i aily whkal ?2fd miscellai^coji 

CEST :»*HI?FfD rfS DAT HAtl - K3 OTASIUM DAttT FEES SATS 



Kg ORAMIUM - II 1081 FBI Cfgf 



29 July thnt 23 J«ly 
17.74 0.88 
2.39 1508. 36 7 Aujuat thru 21 3aftaafear 



2.91 1874.9 



1.9ff> 1380.1 

2.18 1321.56 IS Caaaabar thru 4 J 

2.31 1494.11 69.03 O.fT 

13 January thra li J unary 

2.11 1423.36 13 J unary thru 23 January 



1.39 1283.90 24 Jaatary thru 6 Fa bruary 



1.34 2/ 

a» 

(2.S1 
(0.402 2/ 



(2.31 

( .783 y 



2243.2 
1218.7 



1286.9 
1261.8 



(2.37 
(0.434 */ 



27 Fabraary thru 3 Karaftt 
61.34 0.78 



4 tfareft. 
81.69 
8 2arek 
338.00 



thra 



thro 



8 

0.711 
18 Xarafc 



19 iarah thru 
596.96 



29 
0.S6 



ia-i 



AmOTED SCBESOLf OF 0H3UTI0S 



FSGCOCriOK fl-AR 
MTE OF APFKOViL 



DATE START 



MfU Eg C 



IG BBAKIUM TO M 

Pfi0£OC£P FEE MI 



f I (Bev. Ill) 

e 



) 



li April 1946 



m 

27 |tey X»46 



Till 

7 June 1946 



Till (Here. I) 
16 July 1»46 



80 March 
4 AprU 
16 AprU 



It AprU 
ie April 

16 Kay 



12 May 

27 Hay 



II 

16 June 

2 August 

T September 
18 Septeabcr 

12 June 
23 Jane 
S July 
18 July 



8 April 
16 April 
16 Hay 



16 April 

16 Kay 

So date 
\ Specified 

26 lay 

8c defer 
Specified 

1 August 

6 September 

12 Septenber 
4 October 

22 Jobs 
8 July 

17 July 
6 August 



10.2 
10.2 
(10.2 
C 1.6 

12.00 
(10.02 
i 1.6 

12.00 



(10.2 
{ 1.8 
( 8.6 
( 8.6 

( 7.60 
( 4.80 
7.60 
( 6.90 
C 7.60 
( 4.60 
9.60 
( 6.83 



( 



So 



C 7.60 
( 4.60 
( 7.60 
( 6.60 



26.6 
27 rise ft 

(80 
(80 

SO 
(80 



(SO 

(80 
(80 
(80 

(80 
(80 
(80 
(80 
(80 
(80 



(SO 
(80 
(SO 
(80 



( 6.6 
( 0.7£ 



VII] (Sew. II} 
6 August 164C 



6 August 



24 October 



( 6.6 

( 0.72 



SCICElTBlTlOl 3A»B 



AT JSIOSf rIB 



28.8 
2? rl«« to 30 

(»i 
(SO 

30 
(SO 
(SO 



(30 
{30 
(30 
(30 

(30 
(30 
(30 
(30 
(30 
(SO 
30 
(30 

130 (blaai) 

(30 
(30 

(30 
(30 



(30 <ol»ad) 

(30 




KO U-215 TO 91 

rnvmein ,?e* day 



2.T1 

2.7S ris« to 3.06 
(3.0S 



DAILY KCRHAL F»*» 
iTS * 10 ORASIUM 



1AILY rSBO SAYS 
XQ 03*9X81 - 



nisag m% om 



3.60 
(3.0S 
(0.94 1/ 

3*8 



(3.00 
( .54 4/ 
(2.38 
(1.01 ^ 

(2.28 
(1.38 4/ 
(2.29 
(I.7T 4/ 
(2.28 
(1.38 4/ 
2.88 ifr 
(3.8 

(i.i y 

(2.28 
(1.38 4/ 
(2.28 

(i.88 y 



(2.88 7/ 

(0.41 y 



1 



Start 11 JtuMi 

500 0.58 

19 Juaa thra 1 Auguat 

331 O.SO 



3 tar* 11 Juxwi 



0.58 



23 Jam thru 30 July 
500 0.90 



(30 (blend) 
(80 



(2.88 j/ 

(0.41 y 



3 tart 13 3«ptwab«r 
1298 



11 



12-3 



.VRML SWWW-m TO Y-12 

ATI JTASf HATS S3D ATERAOB IS CHCEbTSaIICS J*AK» if 2AG8 SO U-256 AIL1 

3HIPP8D P!I DAT "2 1 GOT ?!S* CRaf SHIPFSB FfS 3Al *ATE 



— 



30 mmh 3 April 1T.17 26.97 4.65 1 

4 April 11 April 3.S7 27 to 30 2.65 1 



It April 15 ruea»bar 11.61 30,04 3.46 1 

21 May 12.14 29.08 3.51 1 



22 26 2»7 10.49 30.01 3.15 1 

24 'J*y 2M t»J 2.95 29. 83 0.88 4/ 

2T May U Juw (9.40 (30.00 (2.82 1 

(2.79 (30.11 (0.84 j/ 

rfca oaa ration of tha plan* praeaadad no tad la Jtap X, Plan fill, passing 
?iaa mi # Rant. I - /.rbally approrad 2 July «nrf approvad by lattar on 



12 Jua* 


9 


July 


7.19 


29.30 


12 Juna 


22 


Juaa 


4.36 


30.04 


23 Juna 


30 


Juaa 


4.57 


29.97 


10 July 


19 


July 


"O iBlpaeus 




20 July 


4 


August 


8.97 


30.10 


20 July 


4 




0.30 


SO.QO 



2.15 1 
1.31 V 

1.3T 4/ 1 

m 

2.70 1/ * 
0.36,4/ 



S August 24 Oetobsr (9.83 ( 30.40 2.S9 7/ 

(1.97 (89.89 1.18 4/ 



* 



ttxoi BAtm uraA.08 so u-sss ailt suhul fssd 
21 csfflf pia isai uiz - 16 urabium 



T 

0 



1.88 



1829.96 

1293.8 



asemjtimiia 

DAILY RID lAft 

KG 38AIiaM " ittlOBI tM cant 



30 Bareb 

223.29 
502.98 



2 April 
9. SB 



3.48 



1347 
\ 29 T • 58 



18 •oaat>«r thiu 21 Hay 



1 
3 
0 
1 



3.18 
0.88 4/ 
(2.88 

(9.84 y 



1339.7 
1398.01 



22 *Say thru 26 Say 
328.88 0.98 

28 aay thru 11 Jam 
832.41 0.88 



i *• n>t*d f» Stmt I, Plaa fill, yndiw; aubaiaaloa 
prova* 2 July tad approraa by lattar oa 18 July 1948 



9 
4 

F 

9 

9 



9 
I 



2.13 
1.31 4/ 

1.37 y 

2.70 7/ 

9.38 _4/ 



2.S9 7/ 

i.w y 



1294.8 


12 Juaa 


thra 


4 July 




898.43 




0.88 


1297.29 


28 Jiuoa 


thra 


9 Joly 




322.38 




0.90 


1298.49 


16 Joly 


thra 


17 July 




348.79 




9.86 




10 July 


thru 


19 July 




339.31 




9.30 




29 July 


thra 


22 July 




309.78 




0.90 




23 July 


thru 


4 August 




976.84 




9.38 


1292.28 


3 August 




24 acta! 




1302.71 




9.58 



IS- 1 



AFfHOTEP SCBS3PH OF QfE't-ftTIuK 



FKQItfCTIOS FLAK 
DATS OF AFPSOVAL 


1*1* • *Jltv* 


BATE IIC' 


tC VMSWM TC BE 
FBOHJCn- PEE BAT 


I* 

19 October 1946 


•fc A ti mi 
•v AUgUi li 

£6 October 
t December 
19 SoTenber 


6 
1 
16 
16 


November 
ucoomoer 
I eeambar 
Daeeabsr 


fcaxiaras uroduotioo 
So shipment 

11.0 
Total production 


II (l*v. X) 


1 L«etaber 
9 I •■•■bar 


ts 

tc 


iveember 
December 


6.67 

Total production 


IX 13) 
9 Daceaber 194C 


t December 
t December 


16 
18 


December 

December 


6.67 

Total production 


U (IWT. Ill) 
9 Dtonbcr 1946 


6 December 
€ feeeember 


17 

IS 


Da camber 


6.87 
1.76 


II (B«T. IV) 


10 tmeember 


IE 


January 


2.76 



€t-E£E£?££' 
BEIG8T F5 



10 December 1946 



SO 
96 

SO 
96 

SO 

Set lees ' 
94 

SO 
Sat: Imc 

92 

lot lea* I 

85 9/ 



t 1/ Stockpile discus ted is Xtee 1-11. 

\J Special Satarda material. 

S/ Special baxarde Material Shipped with T-ll tete feed (eee Item S-ll). 

4/ Stored at 1-26. 

b/ Food to T-12 from accumulated SO per cent stockpile. 

%/ Entire SO per coat pro Miction of S.S kg of 0-236 par day mas to be bias 

7/ SO per cent material produced by blendiag 2.S8 kg of B-2SS at SO per e« 

e/ material recovered from SO per cost special hctarda experinents. 

9/ CoBCOBtratioB vac fixed at 94 plus or miaii 1 per cent in letter dated i 



13 




I d *C2ST?AtICH RAS03 U-235 TO 58 HfclLT SCHS&fi MI3CELLASSCf3 

fct 'Right f*s c*« mrsiesD ?ga pay *ats - ko obasiw mtht rao atts 



— 



lotloa t 



Aon 



Bull orooaemloa 4/ 




sloa 



2.00 8/ 



30 3.00 S/ 

■Aon K>« 1«m fehan 
34 

80 2. >0 8/ 

%'ot lees than 2.56 
*t 

lot 1#m th»» 2. 56 

5S 9/ 

a— Itm 2-11 }• 



Jay mrnm to fca t&aadad to 30 par east* 
1-2SS •« §0 par eest. 
:ps rloe ate • 

i la letter dated 30 r«eeab«r 1946 from Lt. Col, 6. 2. 5*1 th, Jr., Chiaf, Plena Operation* Srots? 



13 



1 



Ml CJ.ST 



iCTEAl. SEITUSmS TO Y-12 
DATE STAST DATE WD 



mWBF KO USARIUir COSCESTRAlIOl EAHOE AVERAGE KS B-2SS 
SHIPPED rsn MY If FIGHT PBB C~ST SHI r PEE) PER DAT 



25 0 etc bar 
25 October 



50 October 6.41 
1 Cecejaber Ko ■ hi assent 



60.06 



5.86 4/ 



The operation of the plant proceeded with shipment of SO per cent mat 
dec! lion by the District Engineer to product Wg at a top concentration le- 



2 December 
S De comber 



6 December 
6 December 



5 December 

6 December 



27 December 
9 De cembe r 



9.71 
1.70 



5.62 

0.698 



50.07 
94.12 



23.B9 
95.65 



2.92 %/ 
1.60 



1.68 8/ 
0.655 



Group. 



10 December 51 December 



2.83 



95.29 



2.68 



"r%f 3U?f5 PBt PAT 'ATS - M 05A8KM AttI ?B83 8AlB 

3.8S */ 

1279.30 35 October thru 3 %vnmiSmT 



t 

■ 3 ft* « top 



of 30 por etak xata rial aa no tad la Plan II* 3«v. I., paadia* 



2.9*9/ . 128T.74 

1.60 



1.68 8/ 1328.31 

9.688 

2.08 1295.18 



i 



